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yearly storage costs are low (Smith, 1984a,b). Smith (1984a) thus
concludes that the use of cryopreservation is sound because of the
large potential returns relative to the low continuing costs of mainte-
nance.

Insights into the molecular makeup of the genome advanced quickly
in the 1980s. The foundation is being laid for mapping the genomes
of all livestock species and for gaining a better understanding of
gene action. Although an understanding of variation at the genomic
level is only beginning to develop, molecular techniques offer tre-
mendous promise for identifying and manipulating valuable genes
for a marketable trait or a physiological function. Biotechnological
advances may allow identification of individual genes that can have
positive effects on production, adaptation, and disease resistance traits.
The ability to find useful genes in otherwise undesirable stocks and
to transfer these genes mechanically to improved stocks will aug-
ment genetic diversity. This potential provides a powerful argument
for maintaining currently uncompetitive stocks.

Methodologies for studying the genome at the molecular level
are not, as yet, being routinely applied to livestock populations, even
in developed countries. Nevertheless, rapid progress is being made
in techniques for gene mapping and for identifying associations be-
tween specified segments of the DNA (deoxyribonucleic acid) and
primary production traits.

Application of these techniques to animal species will aid in dis-
cerning and characterizing diversity among various populations, but
it may have both positive and negative effects on maintaining diver-
sity. Marker-assisted selection involves the use of molecular genetic
information to supplement traditional performance information and,
in some cases, can increase rates of genetic improvement. Unfortu-
nately, marker-assisted selection also has the potential to increase
genetic uniformity and could produce an additional decline in ge-
netic diversity in highly selected populations.

Documentation of endangered breeds in some developed coun-
tries has been done by nongovernmental private interest groups, such
as the Rare Breeds Survival Trust (REST) in England and the Ameri-
can Minor Breeds Conservancy (AMBC) in the United States (Alderson,
1990a). In other developed countries, such as France as well as the
nations of Eastern Europe and the Commonwealth of Independent
States, government programs have been established (J. Hodges, con-
sultant, Mittersill, Austria, personal communication, March 1992).
Generally, endangered breeds have lower profitability under prevail-
ing production and marketing conditions; therefore, substantial in-
vestment in their preservation by commercial interests is unlikely.